Abstract-A systematic circuit design approach is proposed an experimental verification of hyperchaotic 3-and 4-scroll for experimental verification of hyperchaotic 2, 3, 4-scroll at-attractors. Moreover, the derived recursive formulas for system tractors from a generalized Matsumoto-Chua-Kobayashi (MCK) parameters provide a theoretical basis for physical realization circuit. The recursive formulas for system parameters are rigorously derived for improving the hardware implementation.
I.*INTRODUCTION
II, a general MCK circuit is briefly described. Then, a novel Hyperchaos was first observed from a real physical sys-block circuit diagram is designed for hardware implementation tem by Matsumoto, Chua and Kobayashi in [1] . Then, Yal-of hyperchaotic 2, 3, 4-scroll attractors, and its dynamic cin et al. [2] introduced some hyperchaotic n-double-scroll equation is rigorously derived in Section III. Conclusions are chaotic attractors by adding breakpoints in the piecewise-finally drawn in Section IV.
linear (PWL) characteristic of the MCK circuit and confirmed the hyperchaotic 4-and 6-scroll attractors by computer simulations. Yu et al. [3] proposed hyperchaotic n-scroll attractors and realized hyperchaotic 3 - very wide dynamic range [3, 6] , however physical conditions always limit or even prohibit such circuit realization [6] .
2,3, , N-1) can be easily deduced as follows:
where VBP = 1V, operational amplifier, we may assume that x1 < 1. Here, R2= G2R2-1 .00 we suppose that xi 0.5. From (3), we determine the )r2 R22 -E,t -7.80,
system parameters as follows: (i) when N = 2, mo = -0.2, Fig. 2 (a) 
